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Table I : Radiocarbon Ages From The Seattle 30' by 60" Quadrangle 

· Laboratory 
Num ber1 

GrN-<4971 

1-975 
1-1203 
1-10.3745 
f10,3757 

L-269E 
L-330 
L-346A 
L•372A 

Map Unit 

o, 
Om 

Latitude2 

47" S6,9 
47"58.2' 
47°5'4 .2" 
47° 50.8" 

47"450' 
47°35.0' 

Lo ngitu de3 M•terial 
UHa 
wwa 

122"12.3' Pea! 
122"27.1' Wood 
122"316' 

122'16.0' Wood 
122°15.0'" Peat 

UM-17453 Ow or On 47° 58.2' 122"27.6' Peat 
UM-1746; 
UM-174710 

: uM-174811 o• s5.1' 122•25_5· 
UM-1749 47 ' 55 .2' 
UM-1750 122'25.7' Wood 
UM-1751 12 Qp 47" 53.6' 122°229' Peat 
UM -1752 Ova 47°58.5' 122"31,1' Wood 
UM-1753 13 Ow 47"58.2' 122"32.1" Peat 

USGS-6 
USGS-7 
USGS-64 
USGS-65 
USGS-55'4 
USGS-555 
USGS-556 
USGS-557 

Ogm 
o, 
Qo o_., 

USGS-7681• Qva 
USGS-1131• 

UW-13 
UW-55 
UW-«5 
UW-«6 
UW-«7 
UW-<44815 

UW-<449 

W-397 
W-1091 
W-1103 
W-1181 
W-1182 
W-1 186 
W-1227 
W-1305 
W-138716 
W-1388 
W-1429 
W-1437 
W-1458 
W-1459 
W-1516 
W-1523 
W-1 578 
W-11138 
W-1641 
w.115911 
W-1892 
w.19791 e 
W-2125 

Qo 
Qw 
Q,a 

OogorQp 

Om 
Qo o,, 
Qo 

g~ 
Qw 
Qog 
Qw 

"-"' 
0¢ 
Q,o 

47•sa.1· 
47°35.7' 
47"32.3' 
47"40.3" 

47°5'4.3' 
47°46,0' 

47° 32.2' 
47°38.0' 
47°382' 
47" 46.1 ' 
47°4',8' 
47°5'4.2" 
47°40.3" 

47°52.0' 
47°39,4' 
47°442' 
47"39.4' 
47°33.8' 
47°394· 
47° 38,0' 
47°37.5' 
47°36.0" 

47°33.1" 
47°30.1 ' 
47°50.8' 
47°38.4' 
47"550' 
47° 56.2' 
47°50.8" 
47°36,0" 

47°410' 
U"420' 
47°36,4' 
47° 34,6 ' 

122"32.7" 
122"30.r 
122"39,7' 
122"327' 

122°02.4' 
122 ' 10.3' 

122°39.8" 
122"200' 
122' 40.3' 
122'29.4' 
122"31.2" 
122'31.6" 
122"32.8" 

122"09.9' 
122'25.5' 
122' 17.1' 
1229 25.5' 
122'24.3' 
122'25.5' 
122°19.0" 
122°19.5" 
122'20.0" 
122'19.0' 
122°11.7" 
122° 303' 
122'30.4' 
122°35.5' 
122°25.S-
122" 32.0' 
122°30,4' 
122"19.0' 

122'19.9' 
122"'09.8" 

Peat 
wwa 

Peat 
WOO<J 

, .. 
w,oo 
Peat 
w,oo 
Peat 
wwa 

Peat 
wwa , .. 

RadlocalbonAge 
(14<::yrB.P. )4 
>49.400 

>40,000 
o-40,000 

15.350 ± 210 
>40 ,000 

1160±80 
14,000±900 
13.650:t550 
5150:,:200 

28 ,910+6901-630 
29,330+5501-520 
39,210+1730/-1420 
29,130+5701-530 
>41,500 
o-J9.600 
3C • .t70-+-16SC/-1370 

23.600:t280 
43 ,200+32001-2280 

4530i90 
3260 i 80 
12.670 ±90 
5880 :t 70 
35.800±850 
o-48.000 
'40,000 ± 2100 
'45.500i2800 
o-5'4,000 
49.900+33001-2300 

31,400±1600 
21.200±300 
16.S10 :t 320 
36,235 ± 2680 
>40.000 
15,450±250 
o-40.000 

9230±320 
20,350±600 
>38,000 

22,400±800 
24,100 ±900 
18, IOO :t 70tl 
15.000 ± 400 
15.100±600 
20.6-40±600 
24.300±700 
>38,000 
34,000±800 
o-34,000 
o-38,000 
0-40,000 
0-40,000 
>43,000 

24.200±700 
24 ,000:t700 
o-0 ,000 

18,920±600 
,.,2,000 

115,070 :t 600 

Calibrated Age 
(Cal.yrB.P.)5 

17.960±210-

1084+1131-96"" 

16,480 !. 900-
18,080 :t 550-
5932+2501-275* 

5283\05097 +35/-103* 
2685 1 90 .. . 
14.580±90 .. .. 
5875 ± 80-

19.270±320"""" 

10,250 ± 320-

21 .050±700-
17.590±400-
17,7DO:t600°-• 

18.760 ± 600-

APPROXIMA'T'F, MEAN 
DECLL\'ATJm; . 1973 

VogelandWaterbolk , 1972 

Trau!manandWillis, 1966 

Deeter,1979 

BroeckerandKulp, 1957 

Olson11ndBroecker, 1959 

Johnsonandothers,1980 

Robinson.1977 

S. W. Robinson. ~rs. comm .. 1980 

Trimble and Robinson , 1989 

Domanctothers.1962 
FalrtlallMdothers, 1966 
Deeter. 19711 

Rubin and Alexander, 1958 
lvesandothers.1964 

Levmandothers,1965 

Marsters and others, 1969 
Levin ~nd 01he rs, 1965 

lvesandothers , 1967 

Mars!ersandothers,1969 

. Sullillan a ndolhers,1870 

PP#PJ 
UBE#J20 

CONTOUR IN T ERVAL 50 METERS 

QworQn 47°30. 1' 

47°53.6' 122"22.9' Peat 
47°58.2' 122"27.6 

>40,000 

0-40,000 
o-40,000 

1consulta recentlssueofRadiooarbonfora ~st of radiocarbon-dating lat>oratoryabbrevlatlons 
20egrees. decimalminu!esnorth 

Deeter. 1970 

Stoffel, 1960 

3oegrees.decimBlminu!eswest 
4 Radiocarbonagereportedbylaboratoryinyearsbeforepresent(1950) 
5Age calibrated for the effects of JJ3S! fluctuations of in~lal 14c In !tie a1m0Sphere and, in the case of marioe shell, inherited 14c tram marine waler. Calibration 
proceduresfollowF'earsonandothers, 19B6 ("),StuiverandBecicer.19B6("i ,Stuiverandothers. 19B6(-i,orStuiverandothers. 1991 (.....,de?endlngonthe 
radiocarbon age reported. Nocalibrat1onwasperforr('led fors.amptes wi1h radiocarbonagesgreater than 18,10014cyr8.P 
6same local ity and sample asUW-«8 whose age is 15.450 ± 250 14c yr B.P. [18,090 ±250 14c yrB.P .. calibra1ed] 
7same loca lity as W-1578 whose age~ >43 .000 14c yrB.P. 
8Age, ie-dated by University of Wash ington for this sample (UBE #1) . ~ o-(0 ,000 14c yr B.P See Stoffel (1980) 
9~e, re-datectbyUnive'5<1yofWashing!onforthlssampte(UBE#2). iso-(0,00014cyrB.P SeeStoffe\(1980) 
10.-.ge, re-dated by Unive rsity ot Washington for th is sample (UBE #5). is >40.000 14c yr BP. See Stoffel (1980) 
11Alile. re-dated by Univers~y of Washington for this sample (SH #1) , is >40,000 14c yr B.P See Stoffel (1980) 
12Aoe. no-dated by Universrty ot Washington for this sample (PP # 1). is >40.000 14c yrB.P. See stoffe l (1960) 
13Age. n,-da1ed by University ot Wn5hington for this sample (DBW #1). i-1 o-40.000 1• c yr O.P. See Stoffe l (19B0) 
14Material dated are organic fragments. prob.abty reworlmd from oklerdeposits 
15Sarnelocalltyaridsampteasl-10.374whoseageis15,3501210 14cyrB.P. [17.980±2101(cyrf\.P .. calibrated] 
1ffSample Bnd age mentioned ;n discussion of sample W-1979 (Su llivan and others, 1970), bu! never appears explicitly In any published list of ages 
170ldergravel unde11ylng Olympia Sediments and Vashon glacial sediments: Qog not extensive e nough to show on map 
18Al!uvium unde11ylng Lawtoo Clay; Qpf not extensive enough to show on map 
19samelocal11yasW-1437. whoseageis34,000iB00 14Cyi'B.P. 
20sampte age reported in Stoffel (1980). bu! no latloratory number assigned: University of Washirig!on ?erfor,-:iect the analysis 
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CORREIATION OF MAP UNITS 
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DESCRIPTION OF MAP UNITS 

Anifidlllfill (RolocelQe}--Mud.sand.aodgr,r,·ctofval)1Jli proponions.often 
inc!udirti:foro1gndcbri1such11Sconcrctc,logs,timbcr1,orbfick. Modcr.nelytopoorl}' 
consolidated. Highwate,contentwl>e<eempl.oce<l intobod,c,ofwalcrforland 
reelanw.ion . U6Ually lc51lth.1n l mthlck. but.is much as 10 ntl.hickalthenioulh ofll>e 
Duwamish River. at the nonh end of Union Bay, and bot"een Crittendon Locks and 
SmilhCaveofthe oonhsidcofElliOlBa)' 

Modirlcd lud (Holneone)-Land areas tailo,ed by man forconsuuction or development 
purposes. Gcnerallyincludcslaodregionsbroughttogr:od,byL-ut41'1d-fillmclhods. 
Abo1nclude,bcache•ani <pit,cxlcru;1vclyprolccicdbynp-rapandlimberwork,(see 
Ddhicr and Olhcrs. 19&2) . Many $Quarc blodis at the oonh and south cods of 
downtownSeattle,.,,..,1owi:rodandl~-.ledbyhJdnulicmcthod.saroundtho1urnof thc: 
ocntul)toenhancede\celopnicntand!olowcrijlrcctgradcs 

Allu~iu"' {Baklttnt)-lungcs ftomcl11Y to gf'l>'CI, ,.,th mud and fine ,,mil mosl 
common on Snoho1111sh and Du,.;unish Ri\cr noodplains. Smaller rivet& :md stream 
beds commonly composed of sand and gravel MO$! all t1Yium is organic rich, sometimes 
containingintcrbcddedpcat. Genenlly,..tcr saturatcdandpoorlJconsolidatcd 
Typ,c.all~· 2to lOmthicl:, but as mvchas80 rn1h1tkatthc mou1hoftbc:Duwamish 
River. Uni t o,-crtu:sdcpos1tsoflast(Frascr)glaciation,uconfi rmcd bynurncrcus 
bo<ebolainthenoodplaiMofrnajorri>e .... Thi,.tratigraphic rcl.atiomhipandthcf.rct 
thatlloodplainoyadclomodcrnoe11lo.,:l.ind1ca1e thatrnappcdalluvialdcposiHarc 
Hnloccnc in age. Uni1 mcludcs slightly oxidized sand and ya,'Cl standin& &lightly (I to 
2 m) abc,vt floodplain oCSnohomi,h Ri.er. Unit also includes low aprons ofcolluviurn 
CO>cri~lhebascsofsnmcriV<:r,·allC)· walls 

LHdJlldtdq)osill(Rolocc■e)-Rangesfromlntcnscl)mixcd ml>d, sand,gnoV<:land 

bedmcktocoh<m,l.blll displaccdscctionsofinleroeddedmud.sand, ortill,of\eo 
rctainingonginalstraligraphicrtlatiorn;hipg. !ro;:chcrcntmixlurcsofmaterialsusuall)· 
result from debris flow or eanh flow processes, while oohcrcnt slides result from block 
5tump or bloct slide proccisn (Var=. 1978) Common ~long5Clt cliff, and m·cr 
,·:al leywoll1 , S<:,,nc,ockfall, io,·olvingbasalt:mdbasallicroni:lomemtcarcofoundintl>e 
Olympic foothills wcsl of Hood Canal. Dcpooit, often fom1cd by the und,;r~ning ofti ll 
(Q\1)hJ rapidomsionof1hcundc1lJingsand(Q,11). c,pcciall)'Wi>ercthatsandha< 
high w3tcr content <t,,c to p,:rch,n, of,.alcr on inipcrmcable undedying units (Qtb, Qn, 
Qo, Q11') This si!uation ls rcsponsibk fo, moch of1hc land,liding 1n tho greater Seattle 
area(Tubbs,!974) .Landslidcdcposiuu.suallyarcpoorl)·COnso!idateda,ndha,,ehigh 
watcrcomenu, Thiciu1essrangesfromJto(,()in,withmoiSl5liilcsbeingjust:afew 
me1cn lhic~. Slides100,malltoponraya1mapscale are shownbythc .6. !Q'mbol 

8uchdeposiu(llot,><uc)-Chicn)·pct,b(c10cobblc gra,-.:landcoarsc-lom6:hum
gra;ncd qnd, Common ly cont.ams minor amOUJlli ofsl>ell debriJ. ConWned lo&i and 
fallcnlimbcrsot\cnco11U11tratedatorjustabovemoaohlghtide. Compooitionand 
grainsizc ofthebcachdcbrisu.su:illyn:no:.:11hcpropcrticsoflbecoarso::rmaterialin 
adjaccm"•""-¢flldedblufrs.M05l bcachmaterialsarclll0dcratclysortcd.slightly 
coruolidatcd,and"l:ll draincd;ho»e>-er, proximit)·towatcrktoepgthemsalUralcd 
~tnybeach11ca,thath3,1'undergor.ccxtcnsi,"'rnan-ml&dcmodifK2toona,ema~as 

Marinttecn<edq,01it,(HolocHc)-l'oorlJtowcll,ortcd.ttd-brow111ogra}'-brown, 
medium-grained sand 10 pcbblJ sand. Overlie wiwc--cut OligoceJ>C sr lt,ione and 
sa1'ldS!oncJ10Jrnabove"aterlcv,:,lalongth,,outhardeo,;t,hott,1ofBainbndge 
lsland,andonlhc...,thsidcofRichPassagc. OvorlieOli~r.c,i]1$tOn,,:and 
Ploistoceneclayandsandnorthal'ld,outhofAll.iPornt.inWestSeanle.Basa.Jcoliblcs. 
andpobble,.includingwoodandshclldc:bris, foul'ldalongtbcsouthii<k:ofBlakcly 
Harbor. SJ,cllo:k;brisfrom1hislocaiion. I mand5mat,o,,...,sealevcl.has)ieldedage, 
ofS!ll!0±7014cyrB.P. J5875 ± 801 4cJrB.P.,cahbrated4]aJ>d3260±W l4c yr 
BP. p681 t 901 4c)'' B.P .. calibrated).1cspeeti,-cly (liSGS-Mand USGS-7. I.able 1) 
Wood.3mabo\cscal~·cl atth,ssamolocation,has}icldedaaagcof45J0±90 14C 
yrB.P. [528310509? +3.S/-103 UC}·,B P .. calibratC<l'I (USGS-6, lable I) 

Mar-sh, berg, ud put depo1if1 (Holocene u d Lale Plti.roctnt)-Fibrnus and woody 
peal laJ•"' inlerbcddcd with orgamc-nch mud. !n places contau!Jl nunor amounu of 
mail. diatomitc. or tephra. Unit~ commonly underlain by· till (Qvt) where locat<:d in 
upland depressions. but is underlain bJ allu,ium (Qal) or rccc,siona! outwa,h (Q,·r) in 
rivcrorstrcam_val1C)'1orincoastalestuarics Sigmfica.ntbogandpeatdqx,,luau 
found at the heads of Usctc,und Cul tus Ba)~ on tl>e wnt ,idc of Whi<:t,cy bland. and 
inChimacumand WCI! Va llCJ-~norlhu'CStofPortLudlow. Up!O 12m ofpcatanilbog 
dcposit1exi,1 in West VaJJe,, (Rig. 19S8). although lhc: uml i5_typicilly 1 1!' 3 m thick 
throughoulrnostofthequadranglc. Pcatframl.akcWashingtonh"as)·iclded 
rad,ocaJbonagcsof5150±200. 13.650±550.and 14.1)()(1± 900 14CJr B.P. [5932 
+25<)1-275, 16,0SO ± S50. andl6.480±90014c )•rB.P .. cahhrat<dl(LJ72A.L-l46A, 
andL-J30, tablcl ). Pcat"fmm1hcbascofabog 1ect1ona11bomaslake.SQ11tbof 
lh'CfC1l.)ieldod•nagcof9BOao320 14c yrB,P. {10.250 :t n0 14c,rB.P .. 
ca l;h, srcdl (W-197 1~hlc l) 

PMt-VuhM glacloruriRt drift (Lite Pki.torcH}-PoortJ to moderately 51lncd. 
massl\'Ctowcak1Jstratified,and,grll\1'l.andd1~mict;intcrfingering"'ithand 
undcrlyingmodcratclyto"ellsoned,ma.ssivclObminated5'tnd,sil1,andclay. l.ocally 
CO!ltamsmmr.cpc:lyl;q:,odsandmuineshcll dcbris. Distinctstrandlineswociated 
withthesedcpositscan be found lllongtbecast,ideofUsclcss Bay(Dcthkrandothcrs, 
19&2). Uni1 isrcs!rictedto ,.estcmportioaofWhidbcyb.landandtosnu,llCXJI05UfCs 
southofPortDi'iC0\1',Y. Marii,esheJlsfmrntheu11i1 arDooble Blltlf~icldcda 
radioca,bonageofl2.670z90 l4C)'IB.P. jl4,580 :l: 'l014CyrB.P.,ca.libf'lted] 
(USGS-"4,tablcl). Equ"-alomtodeposiuoftheEvenonglacionwincinte"-.J 
describcdhJ-·Ea<!erbrcot.(196J)andmaPl)CllinlhcPort To"11smd:JO'by60" 
qll&dranglctotheDl.>rlh(Pcs&lardothen, 1989). Thelhcll agefmmDoublcBluff"isin 
agrecmcntwiththoagcofl2.000 toll.$()(') 14cyrB.P. that Bal,..,rini(J98l ) eslima1cd 
for1hcE,'l:rsonglaciomarineintorval 

Vuhon rtt .. oioolll 111Hwuh dtpoaits (Lato Plt istoccne)-A complex of poorly to 
modcratel)' JOrtedandsiratificdgra,,.l and sand,.ithminoramounts,oJsiU~ndclay. 
Tndudcs kamoand kamc terrace dcposiU, ice contact dcposiu lading topographic form, 
dcltaic andl11CUStrinedepo,1ts,glocialnut .. ash al lu,;urn,andminor amounto ofablation 
tillandflol'-till .Com~lyfoldedandfauhcd duetocollapseofscdimcntintoQl.viticJ 
funned by mcltmg 1cc. Ice contact and kan>e terrace deposits g,:,nerallycommon on tho: 
nanb of major o,.,\washchannol sySlems such as along West VllllCJ in !he: oorth..ut 
portion 11f1hc: quadrangle . .tong Bl11Ckjack and Gorst Vallej,~ south and west of 
Bremerton (Declet. 1979). and along the southern sh<lrcs of Lake Sammamish (Boolh 
andMinard,inprc<<). 0<:11.-,cdcpos1tsthat builtintoaoua:r:ssionofmcll»~crlake< 
,rnpoul'<led by retreating and do,-nwas!mg Vashon ice can be foond near Brinnon 
(Ca,son , 1976)andQuilcer.c(fhoncn.19SU)wcsl ofHoodCanai.ncar lA>fall,Kitsap 
Lake.andMcKtnnafallsontho KitsapPenillS\lla{De,:ter.197'.l).andncr,1Rcdmond 
and Issaquah at either end oft.akc Sammam,sh (Minard and Boodt. 11/U; Booth and 
Minard.in press). Roccssional,•aJJcy-fill<L,.,,it1 fl0< nyofthcnorth-trcndlng 
channcls!ICOllrcdb}1hcad---ancingVashoniceiocludulg1lliLclandllMTarbooCtcck 
VallcyJoot1hofDabobBay. BigVallcyanth<:Kitupl'cninsula,•ndthoBcarCreck 
VaJlcynartl"Ca.tofRedmond. Rcccssionaldcposiu;ovcrtielhcVashonlill(Qvl)and 
are . in turn. o,·crlain by maish and peat deposits (Qm) and Holocene alluvium (QMI). 
ke-contactdcpooitsan:usuallylcsslhanS m 1hickwh1le..allcy-fillanddcltaic 
comp!cxo,canb,;asrnucha,40mtltick 

Vuhon Till (Late P ltiotoccnt)-Light to dark gu)". nonsorted. non1tralilied mixture of 
day,.,11,sandandgra,·eluptoboulda-SUC(diamielOn). Verys!iffandimpormcable, 
oftenrtsuhin1inpoml)· draiocdbog,dcvolopingon1hcuni1inrclalivclyna1areas 
ClastlithologJdi,-crscwilh rnanJrocktypc:sderiv<>dfrorn.ontsldetl,equa.dranglc 
Containsrninor11mo1rntofintcrbc.1dcdstratifiodsandand gra,·el. "'mctimc',q,aiating 
the till intn multiple 1hects Manti .. uplands !hrooghoul th<: quadrangle and drapes 
d1scominuou1lJdownv, llcywa ll1as11ell. E11COuolered in 1ubsurfat:tofthcDu"ami1h 
and Snohomish Ri,..,,.valk~s. undcrl)ing""m""ha, lO rnof rcccssion:i.J ourna,h 
depos:1ts. Gcncrallyon:rlicsadvanccd outwashdcposits(O,.·a),butsometimesrcsts 
unconformabl}·onolde,gladlllandnoilglacialdcposils(Dolhierandotbe,s, 1982) 
Usuall,· l l<l 2 rn I hick. but locallv can be as mu,ch u H m I hick. 

Va.ih<rn adva..ccd oot...uh lkpoiil1 (L•~ Pki1l0ttnt)·S!ightly oxidiz<>d, Liyu rod• 
brown gf'l,cl and sand and hgh1 bm"'ll to P•Y oill and cllry, moderately- to wcll....ilcd, 
" " ll-straulied 5ectionsg(:ncrall)· toorsrnup"'ardfromparallcllarninatedlhin-bedded 
•ihandda)·thronghwell·sonedc~sandtomoderate!y.,;ortorl,cros•-1>edded 
andplanc-bcddoogra,·cl. Generallycropsoutinlowerponion,ofmajor&,..,n·alley 
wallsoralongrcacliffs. Exce!lentsoction1c><poscdonnonhsidcofElliotElaybcncath 
Fort Lawton, in seacliffaod gully c.<p01IU"C< betwccn Everett aod Mu!Jltco, and alonl', 
theoouthwCSt WllllOftlicSnohomishRiverVallC)'soothofE""rcn. Nino radiocarbon 
as••(tablel)frorn.woodorpeatcontai nedi ntl'wadvanctod out"ashdcpo,ilsran;;tCrom 
l5,000±4ool4c)·r BP.117,590 ± 400 l 4c)·rB.P .• calibratcdl(W- 1227)1ol6.510± 
)20 14c , ·r B.P.[!9270 ± ]20 14c vr BP., calibraicdl (UW-445). One anomalous age 
~t Oo11blCBluffof23,600± 280 1~C}TB.P.(U~1-1752)for..oodfrom ncarlheba .. of 
thewtitwoulilc~tendtheagcofthcun i1back1ntolhctm,cl!CCq)lcdfoi-thc 
acx:umulatiDn ofOl}mpia nonglacial scdime1111 lhroughout the qlladraagle. Problems 
withanwnbcrofl.hcn«liocarbonagesobtainedfrornlheDoubleBluffscctionaro 
dei;cribcd in Stoffcl(l980). a11hough lhisagcfor thc bascof1hcad,-ancedoul"ash 
sequence is tbereinthooghttobcvalid Aslll.'lppcdhcre.Wllllil includt:<thel.a.l'-ton 
Clay and-Esperance Sand ofMul!i~u.x and othcn. 1965, tJ,c Puyallup Sand of Willi, 
( 189!t).,,uscdhJ-Sceva(1?57)and1hc:cquivalentColvo,;SandofGarlingandO\her, 
(1%S). Thc umti,o,'CrlainlryVashonTill(Qvt).andinsomeplace,exhibits a 
gradational contact wi lh 1hc till. Usually. 1hc ~nil gra<lcs do,..11,.1:ud into lransition beds 

;~~o;~J~mpia nongtacia! dcpos,ts (Qo) . Thickness ,-aric, from a few meters to 

Oldcr!,!laciornarined rift(Late P~IJ1oc, 111')-Stratif!cdsand andnonsuatificdto 
weaklyslratificdgrayblockJ ~ih"ilhraJCpet,bl ... Conlain•bolhbrokenfnrgrnent,of 
clam she:!! LVacomo ,p.) and unbroken clam shell (Aiy<I sp.) (Minard. 1982). Found in 
seacltfJssoulhofMukilteo. UnitunderticsVa,honad\·ana,outwash dcposits(ll>'•) 
andos'Crhcs thePrc-Frasc1Whidbcy Formolion(Q,. ). UptoJmlhiclr.. Bascofunit 
fo,.,ndbctwc,::nlmand]6mabm'C pn::scnthighlidc 

Dt po,it•ofth<,Fc• .. r GlaciationundifJuntiatcd(LattPln<toctH)-Poorly 
exposed gra~el , sand, dlllnict, or gr.t)' ILlt or clay conta1nmgclaS1Sderivcd from outside 
the range of1],c modem drainage. Exotic clam and 1elatively high topograph ic position 
indicatelhaltl>edcpositisof glacialoriginandmo.t likely Frascrinage. Thickness 
aodrelationshiptoothc1dep:,si1sgcncrallyunknown 

Ptt--Vuhon alpi ne tiadal deposit, (Middle Lale Plci1torcne)-D1lik gray basaltic till 
and gra""l dcri\-cd front al pine glacilllion Q(lhc Ol}mi>i<: Moun~""- found only al011g 
1t><DucbbushRiw.- 11thc""'mn edgc oftho:quadnnglc Crudc lateralmora ino 
parallels the ,·allC)' ... n,. Vashon till (Qn) and rccc:,sional 0111wash (Q,·r) dcpo1i11 
•ppcartooverlio thcwiil. Possiblydcposiuxlduring tlte Ev-.msC,eekS!adco( 
Armstrongandothcrs( l 965) 

• 

Traasitionalhed1 (LatcP\ti~)-lntcrb<:d<lcdligh1bro,.. ntograyclay sil1and 
fine- to mcdium-grnin;;d ,,_,nd Compact. ndl bt>d<kd and n-.:11 sorted , Rare gra,-cl and 
peat. Uniti11CludcslowerpartofO\'Crl)fogVashonailnnccou.1waslt(Qva)a!ldupper 
pan of underlying Olympia nonglxial deposits (Qo). Unit mapped ,.here field 

dlSCriminauonoIQnorQo"impoo1ible. Unitcanbeasthickas90m. Only mapped 
onWJoidbcylslandaodeastof!'uictSoond. 

Prt-Fra,recnonglacilll<kposlt1(E1t1y wl..atcPleiS1(><cnt)-Red-brcwt1,oxidi,cd 
cl"OM-\>eddcdsandandgra,·el andbm..ntoi111yplane-bcddcdtolaminatcdfine•yainod 
sand. silt.anilclay. Abundantimerbcddedpealand"'oodydobri,. Radiocazbonagcs 
fromtbeW1ilw1thinthcquadranglorangefrc,n 1~.000 ao 700 14cyrB.P.f21.0SO±?OO 
l4c}·rB .P .. calibra1cd] (W-1 1&6) 1036.135±2680 l4cyr B.P. (UW-<446). Tocunil 
includcs•llof1he,cdimentthooghrto ha,,, 1ccurnula1cdinlhcOlympianonglacial 
intcrvalofArmstrongandothcrs(1%5). Th<:uni1mayal..,iodudcoldcrnonglacial 
sections,howe,1cr. boca=ithasno1bccr!radiocarbondalcda1e>-cryoulcn,pand 
becauso1hePou:ss.ionDrift,,.hichscparatcsthc:umtf10rnoldernongla,cialdeposil1, is 
rarely prcscnl ...,th ofWlti(l:)ey b land. The unit iocludc, the Olympia gravels ,u; 

mappcdbyMinardt:ar.tofPugotSoundandthoKitsapForma1ion u mappedbyGar1in, 
andOl.hcn096S)andasrcstrn:lcdb)· Doclcr(J979) Thc uni1;, a,mochasS()mthid: 
througholl!lhequadntn~k. ltisbcst exposcdar1 hcbllseof1hes.:ctionbcnea1hFon 
Lawton.alongthc§l)Uth sidcofSinclair!nle1southofBrcmorton,andalong1hc 
soulh»,e,i,.allofthoSnol>ornishRive,-V,lley 

Prt-Frllst'rzr,.,d(brt110LatcP~ia........,}--O.<idi,.cdn:d-b,.,..1110onngc.maosive 
tocrudclybeddcd.pet,blc andcobbk:graV<:l ,i nplacesshoYringironoxideCCt11Cn131ion 
Clarugenc1allycorisi st ofgf'lywad;c,basalt,argilliu:.andintcrmediatcvolcanicrcd 
indicali,-. ol'Casc.odcorO!yrnl)icMountain5ollrce. Cootairuminorlcnacsand 
imcrbcdsofbrownsand.silt,andclay. lnclodcsthcSkokomi•hGTivelofGar1i niand 
othcn(l965)and Dcctcr( l?7~)andoomepansoftbc:Ol)'111pia gravelsmappcdeastof 
Puget Sound by Minarcl. Radi~rbon ages (labt,: l) from intcmratifiod peal or ..ood 
frab'fflents ran~ from 18,?20 c< 600 (W-1892) to >~1.000 (W-1769) 14c yr B.P .. 
1ndicalingthatthogravclsaorumula1cdbolhwi thin the Ol}mptanongLadaJintcrval of 
Anoslrongand01hers(l965)1lMpriortothalnonglacialinte"-al.lllc1lllvcl maJbe 
a,muc.ba,60 mthid:on th<:KitsapPeainsula, butislllOfOt)-pit,,lly 10\020 m lhU: 
cas!otl'u,ttSound. Goode><p0QUCJofthc:F",-d•n:foond;,Jonglhcc.utshorcof 
Hood Caml. 5oll lh of Hotly. and along the "m wall of the Sammami,h Rn-a-valley 
northofRedmond. 

P,mns.io■ Drift(L•tePlri3toctnt}--Gray.compac:tiliamicton, nonstrati!'icd• nd 
nonsortcd.containingpet,blcandcobbloclasi,deri,cdfromoutsidctbequadrangle. 
Jnclllllcsmir,orin1crbcddcdglaciomarincsedimontconsistin,cofblocky.sill)'. 
nonhcddodiliamictonwithrarc pel,blcs and1hinsandbcds. Alsoinctudcsminor 
ootwashsandand gra>'l:l Uni1cmpsoi1tdiscontinoousl}· alon,:thcblu1T, oo thc suu1h 
end ofWhi.dhcy b L,md. Ovcrlics lhc Whidbcy Forn1atloa (Qw) and underlies Vashon 
ad>-anccoutwashdcposits(Q>-a). Easterbrool,:( l9116)suggcst•thatthoPo .. cs1ioaDrift 
wasdepooitod sometime between ;rppro.<imalcl) 27.000 ~ 35.000 14c )TB P. b&scd 
ondatedpcatdepositsthatovcrlitandundcrtic a midhlufftill,hcetatSua"b!:flYPvi11l 
:ipproximatelyOkmnonhoff'o<scs,;aonPoint&tthc: southendolWhidb,:yl&land 
Althollghoneradiocarbonagcof30,470+ 1650J-lJ70HCyrB.P.(IJM-1751Jlrom 
organic malcrial colln lal from the ba<C oflhe unit U P=ion Point (Slolfel. l~) 

::~::!:t:r.e:;:'u•~~:~.(·: ;;na~ ~~1~,~~ ~:~-'i~ ~,:;e7, ','~:.':'. 
II for a discussionoftllCdatingproolcms). Unitrangosinthid:nessfrom5to40,n 

W~idh<,y Fonna1ioo (M iddlt 1<r Late Pltlttnctne)-Gray to brown, compact mcdium
lO~!l'llined ,and and interl>cddcd oxidi:<ed n:d-brov,a gni,'l:l and ooarse-eni•r.cd 
cro,;,-bcdded sand. Abundant peat bed• and numcmus ~ and pllrnt fngmon~ 
di,mbulod throughout the: unil. More basJ.Jt, graywa.cke, a,g,lhte as clnts !hall'" the 
glaciogenic units. Unde,lics Pos.scssion Dnll and°'"''"" Double BluffD,i/1 
Nunicrou, radiocarbon •¥C• from peal and wood are outside tho: rang,, ofcon,·cntional 
radiocarbonmcthods(>lO.OOOormorc 14C;TB.P.). Arnino-acid.anat;·scsofwoodand 
lhcllfrcrnthoWhidbeyFormatiorgi,,eanappro~imatoagcoflOO<.?Okillorthcun it 
(Ea,tcmrook.19116). Bcstc"l)05C(!inseacliIT•IU'OUndWhidhoyhland andalong1hc 
:i~:hor,; of Pugel Sound. T)pkally JO to 40 m thick. bll! can be H mucb as 70 m 

Double Bluff Drift (Middlt P~istocut}--Gray, compact diamicton and associa1cd 
oxidm;d .. ndandgravclout,.a>h. Mlnoramoumofbloct<y,1,lty glJ1Ciomarinc 
sediment ClaS!Sofdi,'Crse lithology, n>JSt lyfmmOUl•idctl>equadrallJ!le. E,q,oscdal 
lhc:(}-pesectionatDoubleBluffalldalongtltceas)li<leofPugctSo.tndbct .. ttn 

MukiltcoandEdmonds. Undcrlic:stho:WhidbcyFormation. OldcstQua1ernaryun ilm 
the: quadrangle. 3 lo 25 m thick. Amino-acid analyse, fr~m sho:11 debris from 
g!adornarinc«1'0'5i t1atthc(}-peloc.ahtyand clsc"bc"'tr'"Calet11at1'cag,,ofl5(l..2S0 
koforthcunit(Ealtcrbrool:,19&6) 

Pr,e-Frastr gl.-cial dcpoeiuundifftttntiated(Earty10Latc".'"istac"'').-Poorly 
c,<posed,o,idized.rcd--brmrntograJbroYr11g,av,,l. sand.anddiamict~- Conlllrns 
da;t1thatmL1S1ha\'Cbeel!deri,-edfrotrlooBidcthcquadr:inglc. 1Uggest1ngaglact0gcnic 
ungin. Lu1..,dedin"""-ii1Te~IJU"""·"" u11,;,,,1a1o!wc,,t•idcofBainhridgel&land. UplO 
,mthid. AgcandcorTclation"·ithothcrprc•Frascrgl11Cialllnitsunccrta in 

j.,...Fnt1<edtpo1ito1tndifftttlltiated(E•r1Jl<ri.tePlei ........ )-lnlcrbcddal 
oxicl1>.edbr0"'ft,rcd-bro\l.11, andgnygnvt1,sand, 1il1andclay. Modcratcly towell 
bcddc<i. Maycontainminoramour,uofdwnictonandout"'3Shgravcland.and 
GcnerallJnonglacial"11habundantpcatand"oodydebris. UndeflieiF1115Cfdepooits 
Jnclllllts deposits oftl,c Oly01pia a1id Whidt>ey 1>0ngl!lcial in1crval•: may pos.,ibly 
indotle 1ninor amuum,ufPrc-Frascri:JiiC1aldcposiis. Bcstex~a, ou,id lbcToa•idOi 
Pcni11<Ula"""ofHoodClMI. Uplo lOOmthick 

Pw,!,tocuodq)osiu undiffertnliated(l'tti,1oc,no)-Poorlycxpc,,cdgra,.,l.rand.silt , 
or-cla)' ofuncenain fscie, nr provenance. UsuallJ mapped from lloa! llllher tlwr. ;ictual 
exposu re Thiclrncs.sandagcunccna1n 

Tcr1i•'1' ~altanic aad scd i,... nla'1' n:,,:k un_diffcrc■tialtd (Tcrtia'1')-Mlrir.c 
s:rnds!cmc,,iltstono, volca.niclaSlic '"ndS!OIIO.basalt.basallichrcccia,minoran<lcsilc 
al'ld gabbro. Ranges in age from Late Miocene lO Middle Eocene. See comp;,nion 11139 
by Yount and Gower (l'l-91) for details of the bedrock geology -..,chin the quadrangle. 

USGS-6 * 
KT-4 ♦ 
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